Searching PAJ 



Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number : 2002-206447 
(43)Date of publication of application : 26.07.2002 



(51)lnt.CI. 




F02D 41/38 
F02D 41/04 
F02D 45/00 




r ■ 

(21)Application number 


2001-003800 


(71)Applicant : 


HINO MOTORS LTD 


(22)Date of filing : 


11.01.2001 


(72)lnventor : 


UCHINO NAOAKI 



(54) FUEL INJECTION METHOD FOR ENGINE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a fuel 
injection method for an engine, capable of restraining 
extreme increase of engine noise at shifting from an 
operation region, wherein pilot injection is required to ^ 
an operation region to one where the pilot injection is - 
not required. 

SOLUTION: When shifting from the operation region 
A, where the pilot injection is required to the 
operation region B where the pilot injection is not 
required, pilot injection is stopped stepwise for each 
cylinders. The respective cylinder stops the pilot 
injection in the order, therefore, the combustion 
sound is enlarged stepwise in cylinders unit. 
Accordingly, the rapid increase in engine noise is 

avoided, a moment for shifting is hard to be noticed, and jarring feeling is reduced. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
dama ges caused by the use of this translation* 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The fuel-injection approach of the engine characterized by stopping pilot injection 
gradually for every gas column in case pilot injection shifts to an unnecessary operating range from a 
required operating range. 

[Claim 2] The fuel-injection approach of the engine according to claim 1 characterized by amending 
the injection quantity for every gas column on the occasion of stopping pilot injection gradually for 
every gas column so that torque fluctuation may not arise. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the engine fuel-injection approach. 
[0002] 

[Description of the Prior Art] The common rail fuel -injection system is known as a method which 
attains high-pressure-ization of an injection pressure and controls injection conditions, such as 
injection timing of a fuel, and injection quantity, the optimal about engine fuel injection 
conventionally according to engine operational status. 

[0003] Drawing 2 is the block diagram showing the outline of a common rail fuel-injection system 
typically, and the fuel in a fuel tank 1 is pressurized in the common rail fuel-injection system 
currently illustrated here by the fuel pump 2 which is plunger-type variable-capacity type high 
pressure pumping. 

[0004] This fuel pump 2 is driven by engine power, after carrying out a pressure up to the 
predetermined pressure of which a fUel is required, is supplied to a common rail 4 through a fuel 
pipe 3, and is stored in the state of pressure accumulation. 

[0005] It is made to be returned with the return tubing 6 by the fuel which said fuel pump 2 is 
equipped with the flow control valve 5 for maintaining the fuel pressure in a common rail 4 to a 
predetermined pressure, and was relieved from the fuel pump 2 in the fuel tank 1 . 
[0006] Moreover, the fuel which was not spent on the injection to each gas column among the fuels 
which the fuel in a common rail 4 was supplied towards two or more injectors equipped for every 
gas column of the engine which is not illustrated through a fuel feeding pipe 7, and had been injected 
in said each gas column and supplied to the injector 8 from the fuel feeding pipe 7 is returned to a 
fuel tank 1 through the return tubing 9. 

[0007] Here, the signal from the various sensors for detecting the accelerator opening signal 13 from 
the accelerator opening sensor (engine load sensor) for detecting the crank angle signal 1 2 from the 
crank angle sensor for detecting the gas column distinction signal 1 1 from an engine gas column 
distinction sensor and a top dead center (TDC) and the amount Acc of accelerator pedal treading in 
and the operational status of the engine of engine-speed (Ne) signal 14 grade from an engine speed 
sensor is inputted into the engine control computer (ECU .Electronic Control Unit) 10. 
[0008] Furthermore, the pressure sensor 1 5 which detects the pressure in this common rail 4 is 
formed in said common rail 4, and the pressure signal 16 of this pressure sensor 1 5 is also inputted 
into the engine control computer 1 0. 

[0009] And in said engine control computer 10, the injection command 18 is sent to the solenoid 
valve 17 of an injector 8, and fuel injection timing (the injection initiation stage and injection 
termination stage) and the injection quantity of the injection conditions of a fuel, i.e., a fuel, are 
appropriately controlled so that engine power turns into the optimal output adapted to operational 
status based on these signals. 

[0010] Moreover, although the fuel in a common rail 4 will be consumed because an injector 8 
injects a fuel, and the pressure in a common rail 4 will decline, the engine control computer 10 has 
controlled the pressure of a common rail 4 by controlling the discharge quantity of delivery and a 
fuel pump 2 for the pressure control command 20 to the solenoid valve 1 9 in the flow control valve 5 
of a fuel pump 2 to become the fuel injection pressure for which the pressure in a common rail 4 is 
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needed according to engine operational status. 

[001 1] In addition, by the common rail type fuel-injection system in the former, it is controlled by 
the engine control computer 10 outputting the command pulse (injection command 18) which sets 
the drive current to the solenoid valve 17 of an injector 8 that the injection initiation stage and 
injection termination stage of a fuel compute the phase contrast from whenever [ crank angle / which 
was set up beforehand ] (for example, TDC) by the crank angle sensor, and a fuel is injected at the 
predetermined stage of the crank angle signal 12. 

[0012] Thus, it sets to the constituted common rail fuel-injection system. If pilot injection (curve Y) 
which carries out the precedence injection of a slight quantity of the fuel in advance of the Maine 
injection (curve X) is performed as shown in drawing 3 As a result of the fuel by this pilot injection 
bums previously, and serves as a pilot flame, the ignitionability of the fuel of the Maine injection 
improving and the rate's of combustion becoming slow, it is known that the explosive combustion by 
the ignition delay will be avoided and the engine noise will be reduced effectively. 
[0013] However, this kind of pilot injection is employable convenient by no operating range, and 
since the fault of becoming easy to generate a black smoke in a heavy load quantity rotational 
frequency field arises, it must be made to have to adopt it only within the suitable operating range 
which avoided such a operating range. 
[0014] 

[Problem(s) to be Solved by the Invention] However, in the former, in case pilot injection shifted to 
an unnecessary operating range from a required operating range, while there was pilot injection, it 
was quiet, but just as it stopped pilot injection, the combustion noise became large, the engine noise 
increased rapidly, the moment of changing was found very clearly, it became jarring, and there was a 
problem of spoiling the operation amenity remarkably. 

[0015] This invention is what was made in view of the above-mentioned actual condition, and it 
aims at offering the fuel -injection approach of the engine which enabled it to control increase of the 
rapid engine noise at the time of pilot injection shifting to an unnecessary operating range from a 
required operating range. 
[0016] 

[Means for Solving the Problem] This invention relates to the fuel-injection approach of the engine 
characterized by stopping pilot injection gradually for every gas column, in case pilot injection shifts 
to an unnecessary operating range from a required operating range. 

[0017] Since the combustion noise will become large gradually per gas column when each gas 
column carries out a sequential halt of the pilot injection if it ** and does in this way, rapid increase 
of the engine noise is avoided, the moment of changing becomes unclear, and a jarring feeling is 
mitigated. 

[0018] Moreover, in this invention, for every gas column, pilot injection will be faced, although it 
stops gradually, the torque fluctuation at the time of the change of the existence of pilot injection will 
be controlled, and a possibility of producing sense of incongruity in drivability will be avoided 
beforehand. 
[0019] 

[Embodiment of the Invention] Hereafter, the gestalt which carries out this invention is explained 
with reference to a drawing. In addition, about the common rail type fuel-injection system applied to 
an engine fuel injection equipment, detailed explanation for the second time is given by using what 
was shown in drawing 2 to omit. 

[0020] Drawing 1 shows an example of a gestalt which carries out this invention, shows the control 
map set as the engine control computer 10 of drawing 2 , and takes an engine speed along an axis of 
abscissa in this control map, and takes an engine torque along an axis of ordinate, and serves as a 
map on which pilot injection divided a required operating range A and an unnecessary operating 
range B. 

[0021] In addition, about an engine torque, it is possible to compute easily using known numeric 
values, such as mechanical efficiency, a gear ratio (for the thing of a suitable number of stages to be 
chosen by the gear positional information from the gear location switch mounted in the car, and for it 
to substitute), a differential-gear ratio, and a diameter of a tire, based on the fuel-oil-consumption 
information and engine-speed information which are grasped with the engine control computer 10. 
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[0022] And in order to accelerate, when it gets into an accelerator, an engine torque and an engine 
speed go up, and very small predetermined time difference is given for every gas column, and it is 
made to stop pilot injection gradually from the time (at the time of exceeding the boundary of 
operating range A and B from the A side to the B side) of operational status shifting to an 
unnecessary operating range from the operating range A which needs pilot injection. 
[0023] That is, based on the optimal pattern beforehand set as the engine control computer 10, 
control which performs a gradual halt of the pilot injection for **** each gas column of every 
mentioned above by sending the injection command 18 towards the solenoid valve 17 (referring to 
drawing 2 ) of the injector 8 of each gas column from the engine control computer 10 is performed. 
[0024] In addition, in case pilot injection is gradually stopped for every gas column, it is desirable to 
amend the injection quantity for every gas column, and to control torque fluctuation. 
[0025] Since the combustion noise will become large gradually per gas column when each gas 
column carries out a sequential halt of the pilot injection if it ** and does in this way, rapid increase 
of the engine noise will be avoided. 

[0026] If it adds, it will face changing the existence of pilot injection here. Although the technique of 
reducing the injection quantity of pilot injection gradually is also considered and there is nothing that 
there is nothing, from the first in pilot injection Since only injection of about several% of slight 
amount is performed to the Maine injection quantity Since there is a possibility that delicate control 
which reduces injection of such a slight amount gradually may be substantially difficult, the 
variation in pilot injection may arise for every gas column, and an engine performance may not be 
stabilized The direction which stops pilot injection according to the individual for every gas column 
becomes controllable [ which it was stabilized considering the engine-performance side ]. 
[0027] Therefore, since increase of the rapid engine noise at the time of pilot injection shifting to an 
unnecessary operating range B from a required operating range A can be controlled according to the 
above-mentioned example of a gestalt, the moment of changing can be made unclear, a jarring 
feeling can be mitigated, and the operation amenity can be improved sharply conventionally. 
[0028] Moreover, in especially this example of a gestalt, since the injection quantity for every gas 
column is amended and he is trying to control torque fluctuation in case pilot injection is gradually 
stopped for every gas column, a possibility of producing sense of incongruity in drivability is 
beforehand avoidable. 

[0029] In addition, as for the fuel-injection approach of the engine of this invention, it is needless to 
say that modification can be variously added within limits which are not limited only to the above- 
mentioned example of a gestalt, and do not deviate from the summary of this invention. 
[0030] 

[Effect of the Invention] According to the fuel-injection approach of the engine of above-mentioned 
this invention, the effectiveness which was excellent in the versatility like the following can be done 
so. 

[0031] (I) Since increase of the rapid engine noise at the time of pilot injection shifting to an 
unnecessary operating range from a required operating range can be controlled according to 
invention of this invention according to claim 1, the moment of changing can be made unclear, a 
jarring feeling can be mitigated, and the operation amenity can be improved sharply conventionally. 
[0032] (II) Since according to invention of this invention according to claim 2 the injection quantity 
for every gas column can be amended and torque fluctuation can be controlled in case pilot injection 
is gradually stopped for every gas column, a possibility of producing sense of incongruity in 
drivability is beforehand avoidable. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the diagram of the control map in which an example of a gestalt which carries out 
this invention is shown. 

[Drawing 2] It is the block diagram showing the outline of a common rail fuel-injection system 
typically. 

[Drawing 3] It is the diagram showing the relation between pilot injection and the Maine injection. 
[Description of Notations] 
4 Common Rail 
8 Injector 

10 Engine Control Computer 
18 Injection Command 

A The operating range which needs pilot injection 
B A operating range with unnecessary pilot injection 
X Curve which shows the Maine injection 
Y The curve which shows pilot injection 
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DRAWINGS 



[Drawing 11 
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